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1
FUSE FOR INTERRUPTING A VOLTAGE
AND/OR CURRENT-CARRYING
CONDUCTOR IN CASE OF A THERMAL
FAULT AND METHOD FOR PRODUCING
THE FUSE

This application is a National Stage Application of PCT/
EP2008/051769, filed 14 Feb. 2008, which claims benefit of
Serial No. 102007 014 332.1, filed 26 Mar. 2007 in Germany,
and Serial No. 10 2008 003 659.5, filed 9 Jan. 2008, in
Germany and which applications are incorporated herein by
reference. To the extent appropriate, a claim of priority is
made to each of the above disclosed applications.

TECHNICAL FIELD

The invention relates to a fuse for interrupting a voltage
and/or current-carrying conductor in case of a thermal fault
and a method for producing the fuse according to the class of
the independent claims.

BACKGROUND

Especially devices with a very high current load often do
not provide the possibility for separating the corresponding
control and/or power electronics from the power source in
case of a thermal fault, i.e. for example when very high
ambient temperatures, which are significantly above 100 EC,
occur as a result of middle- or low-resistance short circuits.
Appropriate temperature fuses for preventing thermal dam-
ages are, however, necessary in particular in motor vehicles.

It is, for example, known from the U.S. Pat. No. 6,737,770
B2 how to separate the coil of a brushless motor from the
power source by means of a fuse. In so doing, an end of the
fuse is soldered on; so that when a certain limit temperature is
exceeded, the mechanically biased part of the fuse leads to a
separation of the soldered joint.

In the European patent EP 1 120 888 Al, a heat-resisting
mechanism is disclosed, which is thermally coupled to a heat
sink of a circuit breaker and separates the power source of a
brushless motor from the coil. As is the case in the U.S. Pat.
No. 6,737,770 B2, an end of the fuse is also soldered on here.
When a certain limit temperature is exceeded, the mechani-
cally biased part of the fuse thus leads to a separation of the
soldered joint. A corresponding fuse is furthermore known
from the patent WO 00/08665.

The German patent DE 39 09 302 Al reveals a fuse, in
which a new alloy with ahigh electrical resistance arises from
the melting of two highly electrically conductive alloys. Said
new alloy prevents a further flow of high currents.

A disadvantage of the aforementioned fuses is, for
example, the limited service life as a result of a permanently
mechanically biased, soldered joint. Furthermore, insuffi-
ciently high tolerances can arise due to a simultaneous influ-
ence of temperature and current. A satisfactory and safe
usage, in particular for the automotive field, is therefore basi-
cally not provided.

SUMMARY

The invention relates to a fuse for interrupting a voltage
and/or current-carrying conductor in case of a thermal fault,
having a conductor bar ensuring an electrically conductive
connection of the voltage and/or current-carrying conductor
during correct operation. In an advantageous manner, the
conductor bar melts upon an increase in temperature above
the melting point so that the electrically conductive connec-
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tion of the voltage and/or current-carrying conductor is inter-
rupted due to the surface tension of the conductor bar. The
melting point of the conductor bar is selected thereby in such
a way that on the one hand a melting of the conductor bar can
be ruled out during correct operation, while on the other hand
the melting is ensured in case of a thermal fault. In particular
for electric motors with or without electronics, a safe and
reliable de-activating path is consequently ensured, which
essentially depends on the temperature and not on the current,
when inadmissibly high temperatures occur, for example, due
to breakdowns of components or short circuits resulting from
external impacts or malfunctions of insulating materials. In
this way, an activation of the fuse is also possible for distur-
bances, which only lead to small currents beneath the admis-
sible maximum currents. Moreover, a mechanical bias of the
fuse can be avoided so that said fuse is not exposed to any
additional stress. This fact leads to a significantly longer
service life with respect to the fuses according to the state of
the art.

The invention furthermore relates to a method for produc-
ing the fuse with a retaining element and a conductor bar for
interrupting a voltage and/or current-carrying conductor in
case of a thermal fault. The retaining element has a first and a
second part, the second part serving to connect said retaining
element to the voltage and/or current-carrying conductor and
the conductor bar being affixed, respectively inserted, in a
force-fitting or positive-locking manner on or into the first
part of said retaining element. The fuse can consequently be
advantageously produced independent from the later appli-
cation.

According to the invention, at least one end of the conduc-
tor bar is held by a retaining element of the fuse. Said retain-
ing element has a first part for holding the conductor bar and
a second part for connecting the retaining element to a
stamped grid, a printed circuit board or the like. In this way
the fuse can very easily be integrated into varying applica-
tions.

The first part of the retaining element is configured in an
advantageous manner as a hollow body having one open side.
The conductor bar is fixed inside the hollow body by a sol-
dering metal, the melting point of the solder lying below that
of the conductor bar and above the maximally admissible
temperature for correct operation.

In order to achieve a still better fixing of the conductor bar
to the retaining element, the hollow body has at least one
raised portion on its outer circumference, which constitutes a
point of force application for a mechanical deformation ofthe
hollow body for holding the conductor bar. The first part can,
however, also alternatively be configured as an obtuse contact
surface.

The first part and the second part of the retaining element
are advantageously implemented as one piece. It is also,
however, possible for both parts to be welded or riveted
together. In order to allow for a good connection and one
made as easy as possible to the stamped grid or to the printed
circuit board, the second part of the retaining element is of
bar-, wire- or strip-like form. It is furthermore possible in this
connection for the second part to be angled with respect to the
preferred orientation of the conductor bar for the purpose of
strain relief. The retaining element can also additionally be an
integral component part of the stamped grid.

In a particularly advantageous manner, the conductor bar
consists of metal or a highly electrically conductive alloy, in
particular a soft solder alloy such as Sn, SnAG, SnAgCu or
the like. A sufficiently sound thermal connection to the envi-
ronment as well as a sufficiently low specific resistance of the
conductor bar is furthermore ensured by a sufficiently large
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cross-section. In so doing, said bar warms up only slightly
with respect to the environment even when the current is at a
maximally admissible level. Furthermore, an improved, i.e.
more reliable, melting behavior in connection with the sur-
face tension is achieved if the conductor bar has a flux core. It
is also advantageous if the core of the conductor bar com-
prises an activator-medium, which consists of carboxylic acid
or a salt of the carboxylic acid, contains carboxylic acid or a
salt of the carboxylic acid or contains a mixture of carboxylic
acid and a resin or a salt of the carboxylic acid and a resin. As
aresult, a significant increase in the activation temperature for
such a fuse is possible with respect to a fuse on the basis of
media containing rosin as a flux. By using the activator-media
as a flux instead of using rosin, the thermal application range
of such a fuse can be greatly expanded in this way.

As an alternative to a flux core, the conductor bar can also
have a flux coating, which contains a carboxylic acid or a salt
of a carboxylic acid. In particular the flux coating can be
embodied by a coat of lacquer. This provides the advantage of
being able to apply the coat of flux to the fuse from the outside
after soldering the conductor bar to the retaining element. On
the one hand, such a procedure can be easily implemented
during manufacturing, and on the other hand it does not
require transient liquid phase soldering, whereby the flux
potentially runs when soldering the conductor bar into the
retaining element. The fuse can thereby prematurely activate.

Provision is made in an advantageous manner for the fol-
lowing steps with regard to the method according to the
invention for producing the fuse:

solder is applied to a first part of the retaining element in

such a way that a base and/or an interior wall of the first
part is bathed with the solder,

the retaining element and/or the conductor bar are heated to

a temperature value between the melting point of the
solder and the melting point of the conductor bar,

the conductor bar is affixed to or inserted in the first part of

the retaining element in such a way that the conductor
bar comes in contact with the solder and the fuse is
cooled down in such a way that the solder solidifies.

It is additionally advantageous if the hollow body is
mechanically deformed before or after being heated. The
heating can also first take place after inserting the conductor
bar into the hollow body. Moreover, it is possible in an advan-
tageous way to attain heating by a thermal pulse, which is
impressed on the second part of the retaining element, on the
raised portion of the hollow body or on the conductor bar. The
thermal pulse can also alternatively be impressed in a non-
contact manner by laser or infrared light. The duration of the
thermal pulse must thereby be selected in such a way that the
conductor bar definitely melts only in the interior of the
hollow body, in particular in the region of a base or of the
raised portions of said body. A melting outside of the hollow
body as a result of a thermal pulse lasting too long is on the
other hand worth avoiding. In this context, splashing the
conductor bar with a coolant outside of the hollow body of the
retaining element, immersing the conductor bar in the coolant
or mechanically clamping it to a thermal ground can be
advantageous, the jaws of a holding tool serving as a thermal
ground. If the second part of the retaining element is of
strip-like form, the additional strip material can also serve as
a thermal ground, provided the impressing of the thermal
pulse occurs before the second part is punched out.

Corresponding to the previous embodiments of the con-
ductor bar with a flux coating, provision can also be made in
the method for a step, which applies a flux or activator to the
conductor bar, the flux in this form of embodiment develops,
for example a lacquer layer around the conductor bar. In
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particular when a conductor bar without an internal flux core
is used, said aforementioned step provides the advantage that
a significantly simpler and more reliable manufacturing
method can be employed for the production of the fuse.

In order to check for the correct production of the fuse,
provision can also be made in the method for a step to check
the connection between the first part of the retaining element
and the conductor bar affixed or inserted in a force-fitting or
positive-locking manner. In so doing, the check can take place
automatically or optically in an advantageous way. A probe,
which is disposed as to be freely displaceable, can therefore
also be used to cover a region to be checked in the first part of
the retaining element. In so doing, the opportunity is provided
to also assure the correct manufacturing and with it the accu-
rate functionality of the manufactured fuse by the continued
use of present devices for the control of the manufacturing of
aprinted circuit board, respectively its assembly. This is done
without an extensive technical outlay with additional
expenses. An operating result for confirming a flawless sol-
dering can be specially supplied during the checking step if a
solder meniscus is detected when the first part of the retaining
element is connected to the conductor bar, which is inserted in
a force-fitting and/or positive-locking manner. Such a func-
tion check can be simply and cost effectively implemented by
the proposed use of the probe and the evaluation of the reflec-
tion pattern of the solder joint.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is paradigmatically described below with the
aid of the FIGS. 1 t0 9, like reference numerals in the Figures
pointing to like components with a similar functionality. The
Figures of the drawing, their description as well as the claims
contain numerous characteristics in combination. A specialist
will also individually consider these characteristics and put
them together to form additional meaningful combinations. A
specialist will also put together characteristics from different
examples of embodiment to form meaningful combinations.
The following are shown:

FIG. 1 is an example of embodiment of the fuse according
to the invention,

FIG. 2 is a first example of embodiment of a retaining
element of the fuse according to the invention,

FIG. 3 is a second example of embodiment of the retaining
element of the fuse according to the invention,

FIG. 4 shows a third and a fourth example of embodiment
of'the retaining element of the fuse according to the invention,

FIGS. 5A and 5B show a fifth and sixth example of
embodiment of the retaining element of the fuse according to
the invention, wherein a soldering meniscus is examined to
assure the quality of the solder joint between the retaining
element and the conductor bar,

FIGS. 6 A and 6B show illustrations of solder strips with the
core containing rosin as well as diagrams, which depict the
temperature and time dependent deformation of the solder
strip,

FIG. 7 is an exemplary configuration of a fuse with a flux or
activator core in a cross-sectional view and a frontal view,

FIG. 8 shows illustrations, which show a procedural
approach when applying a flux, respectively activator lac-
quer, according to an additional example of embodiment of
the invention, and

FIG. 9 shows illustrations, which show the application
possibilities of the example of embodiment of the invention
depicted in FIG. 8.

DETAILED DESCRIPTION

An example of embodiment of the fuse 10 according to the
invention for interrupting a voltage and/or current-carrying
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conductor 12 in case of a thermal fault is depicted in FIG. 1.
The fuse 10 comprises a conductor bar 14, which ensures an
electrically conductive connection of the voltage and/or cur-
rent-carrying conductor 12 to supply, for example, an electric
motor or a control, respectively power, electronics during
correct operation. Said fuse 10 also comprises two preferably
identical retaining elements 16 for fixing the conductor bar 14
at both of its ends and for contacting the conductor bar 14 to
the voltage and/or current-carrying conductor 12.

The conductor bar 14 is made from metal or a highly
electrically conductive alloy, in particular a soft solder alloy
like tin (Sn), tin-silver (SnAg), tin-silver-copper (SnAgCu) or
the like. Its cross-section, its thermal connection to the envi-
ronment as well as its specific resistance is selected in such a
way that the conductor bar 14 warms up only marginally with
respect to the environment when a maximally admissible
current is present. This requirement is met, for example, by a
conductor bar 14 of bar-like form with a very small specific
resistance. The melting point of the conductor bar 14 is fur-
thermore selected in such a way that on the one hand melting
can be assuredly ruled out during correct operation, while on
the other hand said melting is ensured in case of a thermal
fault, i.e. when temperature increases occur as a result of
operational disturbances, such as, for example: breakdowns
of electronic components, malfunctions of the insulating
materials, middle- or low-resistance short circuits due to
external impacts or the like, in connection with the surface
tension of the conductor bar 14. Said melting thus interrupts
the current path between the two retaining elements. An
assured melting of the conductor bar 14 can furthermore be
achieved as a result of said bar 14 additionally having a flux
core 18, whereby the flux is known to the specialist and need
not be specified here. A suitable flux is, however, especially
characterized in that it is non-corrosive during correct opera-
tion and furthermore does not age or ages only to a small
extent.

Each retaining element 16 consists of a first part 20 for
holding the conductor bar 14 and a second part 22 for con-
necting the retaining element 16 to the voltage and/or current-
carrying conductor 12, which, for example, can be configured
as a stamped track of a stamped grid, as a conductor path of a
printed circuit board, as a cable or the like. The first part 20 is
configured in the example of embodiment according to FIGS.
1 and 2 as a hollow body 24 in the form of a cup and having
one open side. The conductor bar 14 is held in the interior 26
of'said hollow body 24 by a solder joint 28 in the manner of a
form-fit. In so doing, the solder 28 is selected in such a way
that its melting point lies below that of the conductor bar 14
and above the maximally admissible temperature for the cor-
rect operation.

FIG. 2 shows the retaining element 16 from FIG. 1 in a
somewhat enlarged depiction. As can be seen from the figure,
a base 30 of the hollow body 24 is essentially covered by the
solder 28. In addition, the lateral interior walls 32 (in the case
of'asquare cross-section of the conductor bar 14) or the lateral
interior surface 34 (in the case of around or oval cross-section
of'the conductor bar 14) of the hollow body 24 can be covered
with the solder 28 in order to allow for the conductor bar 14 to
be held in an improved fashion.

The second part 22 of the retaining element 16 is of bar-,
wire-, or strip-like form for connecting to the voltage and/or
current-carrying conductor 12, depending on whether said
voltage and/or current-carrying conductor 12 relates to a
stamped track, a cable or a conductor path. In an advanta-
geous manner, the first part 20 and the second part 22 of the
retaining element 16 are embodied as one piece. It is, how-
ever, also conceivable that the two parts 20 and 22 are welded
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orriveted together. In order to ensure an improved strain relief
of' the fuse, particularly the second part 22, which is of wire-
like form, can also be angled. This is, however, not shown in
the figures.

FIG. 3 shows a second example of embodiment of the
retaining element 16 or the fuse 10 according to the invention.
Raised portions are thereby affixed to the outer circumference
of the first part 20 of the retaining element 16, which is
configured as a hollow body 24. Said raised portions consti-
tute a point of force application for a mechanical deformation
of'the hollow body 24 after inserting the conductor bar 14 for
its improved fixation in a force-fitting manner.

A third and a fourth example of embodiment of the retain-
ing element 16 can be seen in FIG. 4. While the first part 20 of
the retaining element 16 is configured as an obtuse contact
surface 38 according to FIG. 4a, FIG. 4b shows an additional
chamfer 40 of'the first part 20, which is embodied as a hollow
body 24. The partial overlapping of the conductor bar 14 by
the chamfered hollow body 24 has the advantage that the
quality of the soldering in the interior 26 of the hollow body
24 can be better assessed in this manner. A corresponding
assessment is also alternatively possible by means of a slot
disposed in the hollow body 24—not shown here.

The manufacture of the fuse 10 according to the invention
takes place now in such a way that the conductor bar 14 is
affixed, respectively inserted, on or into the first part 20 of the
retaining element 16 in a form-fitting and/or positive-locking
manner. Provision can additionally be made for the solder 28
to initially be applied in or on the first part 20 of the retaining
element 16. In so doing, the contact surface 38, respectively
the base 30 and/or an interior wall 32, respectively interior
surface 34, of the first part 20 are covered with solder 28,
which melts at a lower temperature in comparison to the
conductor bar 14. By means of a suitable device, the retaining
element 16 and/or the conductor bar 14 are then heated to a
temperature value between the melting point of the solder 28
and the melting point of the conductor bar 14. While the
solder 28 is fluid, the conductor bar 14 is inserted, respec-
tively affixed, in such a way into or onto the first part 20 of the
retaining element 16 so that the conductor bar 14 comes into
contact with the solder 28. Finally the cooling down of the
fuse 10 occurs and with it the connection of the conductor bar
14 with the retaining element 16 in a positive-locking manner,
for example by splashing the conductor bar 14 outside the first
part 20 with a coolant. The conductor bar 14 can also alter-
natively be immersed in the coolant or mechanically clamped
to a thermal mass, for example to the jaws of a holding tool.
If'the second part 22 of the retaining element 16 is of strip-like
form, the additional strip material can also serve as a thermal
ground.

If the first part 20 of the retaining element 16 is configured
as ahollow body 24, a force-fit connection between the retain-
ing element 16 and the conductor bar 14 can additionally be
achieved prior to or after heating by a mechanical deforma-
tion serving as a stamping process by means of the raised
portions 36.

The heating occurs by a thermal pulse, which is impressed
onthe second part 22 of the retaining element 16, on the raised
portion 36 of the hollow body 24 or on the conductor bar 14.
A contactless heating by a laser, infrared light or the like is
also possible. In so doing, the duration of the thermal pulse
must be selected in such a way that the conductor bar 14
definitely melts only in the interior 26 of the hollow body 24,
in particular in the region of the base 30 or the raised portions
36 of the hollow body 24. Melting of the conductor bar 14
outside of the hollow body 24 as a result of the thermal pulse
lasting too long is worth preventing with the aid of the cooling
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procedure already described. As a rule, said procedure can,
however, be dispensed with because the thermal pulse can be
applied very precisely. Finally it should be mentioned that the
heating can alternatively take place right after inserting the
conductor bar 14 into the hollow body 24.

Furthermore, the quality of the fuse produced, respectively
terminated, should also be examined. For a terminated fuse,
the soldering between the fuse and the termination, i.e. the
retaining element, is essential for its operation and reliability.
The open geometry of the termination (flat or U-shaped)
introduced here allows for an AOI (AOI=automated optical
inspection). Said AO I is employed here in the same fashion as
it can also be employed in the case of printed circuit board
assembly. In the method proposed here, the soldering menis-
cus is analyzed, which only forms when the soldering is done
correctly. In FIG. 5A, such an examination is depicted in the
case of a retaining element 16 with an obtuse contact surface
38. In this instance, the optical examination unit 50, which
can also be employed for the examination of the correct
assembly of the printed circuit board, is used for controlling
the soldering meniscus between the retaining element 16 and
the conductor bar 14. This provides a very cost effective and
simple possibility for checking the soldering meniscus and
thereby also for checking the operation of the fuse. In FIG.
5B, the checking of a soldering meniscus is depicted for the
case where a cup-shaped retaining element 16 is used. During
the checking procedure the optical examination unit 50 is then
pivoted in such a way that it can detect a soldering meniscus
region 52, which lies in the interior 26 of the retaining element
16. This, however, presents no problem for standard optical
examination units, which are used for inspecting printed cir-
cuit board assemblies. Thus, in this case a cost effective and
simple possibility for checking the soldering meniscus is
possible.

Thermal fuses with an internal flux core were described.
Known thermal fuses on the basis of molten bridges are
characterized in contrast by a flux, which has been coated on
the molten bridge. The flux used in such a fuse is thereby
based on rosin, which becomes liquid at approximately 100
EC and produces a high vapor pressure at 140 EC, which
leads to a rapid evaporation. For this reason, the customary
molten bridges are always enclosed by a ceramic sleeve,
which is intended to prevent the loss and aging of the flux.
This ceramic sleeve, however, enlarges the structural shape,
increases the self-heating and the heating output (on account
of the long connections) and increases the manufacturing
costs. It has become apparent in tests that a flux core contain-
ing rosin leads to a mechanical deformation of the molten
bridge through its vapor pressure already from temperatures
starting at approximately 120 EC. FIG. 6 shows this connec-
tion in more detail. In partial FIG. 6 A, two solder strips with
acore containing rosin are illustrated, which were used for the
additional examinations. In the upper diagram comprising
partial FIG. 6B, the temperature dependency of a deformation
of'the solder strips after 30 minutes is depicted in the form of
an increase in thickness measured in mm. In the lower dia-
gram comprising partial FIG. 6B, the time dependency of the
deformation of the solder strips at 170 EC is depicted as a
thickness measured in mm. It is especially apparent from the
upper diagram comprising partial FIG. 6B that a significant
increase in thickness and thereby the deformation of the sol-
der strips occurs with a core containing rosin starting at a
temperature of approximately 130 EC. For this reason, care
should be taken that only substances, which have the follow-
ing characteristics, should be used for an internal flux core:
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negligible aging in the absence of air at the maximum

operating temperature T, .,

ideally melting point>T,,,. (which does not lead to an

activation or a deformation through melting); and

negligible vapor pressure at T,,,,, (Which does not lead to a

deformation through vapor pressure), T, . denoting that
temperature, whereat the fuse does not quite activate.

Promising candidates are found in the class of organic
carboxylic acids (or their salts), which have melting tempera-
tures in the range of up to >170 EC. For this reason, such
materials permit the construction of fuses, which first activate
at an ambient temperature of 170 EC. This represents a sig-
nificantly higher activation temperature for fuses with respect
to the known fuses. These organic carboxylic acids by them-
selves or mixed with resins can be used as an alternative to
rosin based fluxes. In their pure form, carboxylic acids are
therefore not designated as a flux but as an “activator”. For the
aforementioned application as a flux, respectively its replace-
ment, pure carboxylic acid or a synthetic flux consisting of an
activator and resin can be used. In the latter case, the resin
used should also have the characteristics which were previ-
ously stated.

FIG. 7 depicts an exemplary configuration of such a fuse
with a flux or activator core in a cross-sectional view (upper
depiction) and a view (lower depiction), wherein it is apparent
from the depiction that the activator, respectively flux
medium 18, is enclosed.

As an alternative to the fuse with the previously described
internal flux core, the molten bridge could also be externally
coated with a refractory flux lacquer, respectively activator
lacquer. For this purpose, the active substance, for example a
carboxylic acid, is mixed with a bonding agent to form a
lacquer, which is to be externally applied. FIG. 8 showed the
procedural approach for producing such a thermal fuse with a
flux lacquer or activator lacquer externally applied. In a first
Step 1, the conductor bar 14 is pressed onto to the retaining
element 16 and heated up (for example using the reflow
technique). In a second Step 2 the heated conductor bar 14 is
cooled down, whereby the solder joint with the solder menis-
cus forms between the conductor bar 14 and the retaining
elements 16. In a third Step 3 the so-called “flux-lacquer” 70
is applied to the solder joint produced in the second step in
order to coat the molten bridge with the refractory flux lac-
quer, respectively activator lacquer. In order to adjust the
melting point of the applied lacquer, the composition for the
application described can even be optimized, for example by
means of a variation of the ratio of the carboxylic acid to the
bonding agent. Other suitable materials as, for example, salts
of the carboxylic acid can be used instead of the carboxylic
acid. With respect to the existing fuses, the protective ceramic
sleeve can be omitted in this form of embodiment, in particu-
lar if the characteristics of the flux lacquer, respectively acti-
vator lacquer, meet the following requirements:

durability at the maximum operating temperature in air (if

need be when exposed to salt contamination)

not, respectively poorly, water soluble

melting point>T,,,.

negligible vapor pressure at T, . (Whereby no losses occur

through evaporation)

bonding sufficient for changes in temperature and vibra-

tory strain

Vis-a-vis an internal flux core, the necessity for a transient
soldering process as is depicted in FIG. 8 would be elimi-
nated. For the same reason, the possible range of application
of'athermal fuse with an externally applied flux would also be
significantly larger than that of a fuse with a flux core.
Whereas the latter may not be heated above its melting tem-
perature neither in the manufacturing nor in the assembly
process, this necessity is not a factor in the case of a subse-
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quent application of the flux. Because of this the fuse could
also be assembled with a standard soldering process ona PCB
or a stamped grid. FIG. 9 exemplary shows different possi-
bilities for applying the flux lacquer, respectively the activator
lacquer. In the upper depiction from FIG. 9, the previously
described manner of soldering the solder preform to the
retaining elements with the aid of solder paste is depicted. In
the lower two illustrations comprising FIG. 9, the construc-
tion of the thermal fuse with an externally applied flux lacquer
or activator lacquer on a stamped grid 91, respectively a PCB
92 (PCB=printed circuit board), is depicted.

The invention claimed is:
1. A fuse for interrupting an electrical conductor in event of
a thermal fault, comprising:
a conductor bar providing an electrically conductive con-
nection of the electrical conductor during correct opera-
tion, wherein the conductor bar melts upon an increase
in temperature above a melting point and the electrically
conductive connection of the electrical conductor is
interrupted due to inherent surface tension; and
a retaining element coupled to at least one end of the
conductor bar, wherein the retaining element comprises
a first part configured as a hollow body having one open
side for holding the conductor bar and a second part for
connecting the retaining element to the electrical con-
ductor,
wherein the conductor bar is coupled to an interior of the
hollow body by a solder joint, wherein a melting point
of the solder joint is less than the melting point of the
conductor bar and greater than a maximally admis-
sible temperature for correct operation, wherein the
maximally admissible temperature is in a range up to
170° Celsius,

wherein the conductor bar is further directly coupled to
the hollow body in a force-fitting manner by a
mechanical deformation of the hollow body, and

wherein the hollow body further includes at least one
raised portion on an outer circumference that consti-
tutes a point of force application for the mechanical
deformation of the hollow body after inserting the
conductor bar into the hollow body for holding the
conductor bar in the hollow body in a force-fitting
manner to directly secure the conductor bar to the
hollow body.

2. The fuse of claim 1, wherein the electrical conductor is
coupled to a stamped grid, a printed circuit board or the like.

3. The fuse of claim 1, wherein the hollow body further
comprises at least one of an additional chamfer and a slot.

4. The fuse of claim 1, wherein the first part and the second
part of the retaining element are configured as one piece.

5. The fuse of claim 1, wherein the first part and the second
part of the retaining element are one of welded and riveted
together.

6. The fuse of claim 1, wherein the second part of the
retaining element is configured as one of a bar-like, a wire-
like, and a strip-like form.

7. The fuse of claim 1, wherein the second part of the
retaining element is angled with respect to a preferred orien-
tation of the conductor bar.

8. The fuse of claim 1, wherein the retaining element is an
integral component part of a stamped grid.

9. The fuse of claim 1, wherein the conductor bar com-
prises of one of a metal, ahighly electrically conductive alloy,
and a soft solder alloy.

10. The fuse of claim 1, wherein the conductor bar com-
prises a core that contains an activator medium.
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11. The fuse of claim 10, wherein the activator medium is
a carboxylic acid.

12. The fuse of claim 10, wherein the core contains a
mixture of a carboxylic acid and a resin.

13. The fuse of claim 1, wherein the conductor bar com-
prises a core that contains a salt of a carboxylic acid.

14. The fuse of claim 1, wherein the conductor bar com-
prises a flux encasement that contains one of a carboxylic acid
and a salt of a carboxylic acid.

15. The fuse of claim 14, wherein the flux encasement
comprises a lacquer coating.

16. A method for producing a fuse comprising a retaining
element and a conductor bar for interrupting an electrical
conductor in event of a thermal fault, the method comprising:

forming the retaining element to include a first and a sec-

ond part, wherein the second part is formed to connect
the retaining element to the electrical conductor, and
wherein the first part includes a hollow body with one
open side for receiving the conductor bar and at least one
raised portion on an outer circumference to be used as a
point of force application for mechanical deformation of
the hollow body to directly secure the conductor bar to
the hollow body in a force fitting manner;

applying a solder to the first part such that at least one of'a

base and an interior wall of the first part is covered by the
solder;

inserting the conductor bar into the open side of the hollow

body of the retaining element;
applying a thermal pulse to at least one component selected
from a group consisting of the second part of the retain-
ing element, the raised portion of the first part of the
retaining element, and the conductor bar, wherein the
applied thermal pulse heats the at least one component to
a temperature between a melting point of the solder and
a melting point of the conductor bar and forms a solder
joint between the conductor bar and the retaining ele-
ment by melting the solder, wherein the melting point of
the solder lies beneath that of the conductor bar and
above a maximally admissible temperature for correct
operation of the fuse, wherein the maximally admissible
temperature is in a range up to 170° Celsius; and

applying a force to the at least one raised portion on the
outer circumference of the hollow body to cause the
mechanical deformation of the hollow body and to
directly secure the conductor bar to the hollow body in a
force fitting manner.

17. The method of claim 16, wherein the thermal pulse is
impressed by one of a laser and an infrared light in a non-
contact manner.

18. The method of claim 16, wherein the act of inserting the
conductor bar into the hollow body is performed before the
act of applying the thermal pulse.

19. The method of claim 16, further comprising applying
an activator onto the conductor bar.

20. The method of claim 19, wherein the act of applying the
activator forms a lacquer layer on the conductor bar.

21. The method of claim 16, further comprising checking a
connection of the first part and the conductor bar.

22. The method of claim 21, further comprising optically
checking the connection.

23. The method of claim 21, further comprising automati-
cally checking the connection.

24. The method of claim 21, further comprising checking
the connection with a probe disposed as to be freely displace-
able in order to cover a region to be checked in the first part of
the retaining element.
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25. The method of claim 21, further comprising supplying
an operating result for confirming a flawless soldering if a
soldering meniscus is detected upon the conductor bar being
one of affixed on and inserted into the first part in one of the
force-fitting and the positive-locking manner. 5
26. A fuse for interrupting a voltage-and-current-carrying
conductor in the case of a thermal fault, comprising:
a conductor bar which ensures an electrically conductive
connection of the voltage-and current-carrying conduc-
tor during correct operation, 10
wherein an increase in temperature above a melting point
ofthe conductor bar causes the conductor bar to meltand
interrupts the electrically conductive connection of the
voltage-and-current-carrying conductor as a result of its
inherent surface tension, and 15
wherein at least one end of the conductor bar is held by a
holding element, which has a first part for holding the
conductor bar and a second part for connecting the hold-
ing element to the voltage-and-current carrying conduc-
tor of a leadframe or a printed circuit board, character- 20
ized in that the first part is formed as a hollow body that
is open on one side to receive the conductor bar and
includes at least one raised portion on an outer circum-
ference of the hollow body used as a point of force
application for mechanical deformation of the hollow 25
body to directly secure the conductor bar in a force-
fitting manner to the hollow body, and wherein the con-
ductor bar is further secured to an interior of the hollow
body by a solder, wherein the melting point of the solder
lies below that of the conductor bar and above a maxi- 30
mum temperature for correct operation of the fuse.
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